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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a cotor 
component signal which has high resolution and small 
false colore by deciding the value of the eSfference 
between the signal level of a known color component and 
the signal level of a deficient color component with the 
difference between the low-pass filter values of those 
two color components and multiplying an amplified value 
by an Interpolation Intensity coefficient 

SOLUTION: Two-dtmertsionaJ memories 8a to 6c store 
light receiving sensitivity signals of multiple lines by 
color components R, G, and B. Two-dmenstnnal 
low-pass titers 7a to 7c output lew-pass filter values 
by pixels. A coeff ic ient memory 9 has a table wherein 
difference values of the co lo r components are mace to 
correspond Id loop contro l coefficient A coefficient 
selecting circuit 10 selects the loop control 
coefficient corresponding to the difference between the 
lew-pass filter values of a g enerated color and a 
photDdetec fac n color by generated colors to generate an 
i nter p olatio n intensity coefficient. An operational 
amplifier circuit 11 generates sensitivity signals of 
the respective generated colors by using the 



intensity coefficients, low-pass 
values, etc., and puts together and output the 
generation sensitivity signals and ight receiving 
sensitivity signals as color component signals of 
respective pixels. 
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i: ^££j£#£>ff^ U"</^ £ off u^/i"*^:*:* £ £ 20 

it n « * * v > is ^ a R*g«ffioa?& tcia v t^oto 
±R»«'hS»tJxrf/h*vM5 4r r 1 j icifiiMttfta:: 
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*m u^w3pjs«« u < 
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is c^«iEftftijffli*SMi-^ w t zftmk-rztnxm 1 

SKH*oR»^fert»^*3tt6a»lif*o«-9rU^</w 
aRRto^fefiK^^ttSWH^M*^*^^ 

mm&m&*Tv7>k, 

±lERto©fidt»OfS*U"<^i: ±IB^£feJ*»^flr# 

(Hilt- ct 6±12^FJ£fefiS;^co * ^ W /u^ffl^aaE 
S^/jx ^ < ft 6 J: 9 tc^RJfB® irlKo 7 4 

*mk*fm-rz$k&* s ryyk. 
[MM 9 ] &mm<DeL<ftm t u-c*»oftrt»o« 

[«^<o»»ftgawi 

[0 0 0 1] 



(0 0 0 21 

v^feiifc^-* £m^££&©<&ate&Biwii> 
d>4< t fcv^-fjta* i oco 2*7ca»*-7-^*fcft»^ 

(*) ft7-f^, G (ft) fe^/i^X 
t/B (#) fe7^*£**K!mttfc3tt<D2&5c« 

{f #£#5 3 «©7A-* 7-»teg«*$Slf 6 w t 
-C*\ *fO«tirW:, *ii3l{fcBW-Rtt£> 

*lfc#tt*-?-±lCRfe, Gft, fcSVMlBftJBWWMx 
A» 1 SlpO^ 5 -7 -f 5 ftrt-fe 1 2 

2 &0&tt»0S£flr**8t*£ J: 9 5 r t -c, 

^7/u*7-»«KBIi, *«^t>^t-lt-<T2* 
5c»MI*-4 if ©j«£*tt*OAK*r»ita d * * s Tt 5 
fcfc, /hSto>oteffi»icJSB £ £ tf-rtg-Cfc. 

?42fK:*3V*T£l£ttjfl3*vCV*«. 
[0 0 0 3] ^ :oi5*»«ao7/u*7-IB« 
KB4iffc*3vn\ #Ii*oa#ftw8*«*«:fflv % "C 

E-rs, 4*\ rofe»w«i3i^fen-ft9:w^i»^»ra 

ftTcaB^^V^T-ttftl-fflV^KTV^SB aye 
TR <*) j , rc tt» J , f B (W) J *5*iV«X 
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tt«^isv^T**«Kflr**s»feK, tb (#) j ma 

1 4 WW* 5 ^©*ffiBlw*3VNTg3t«a(t#^»^ 
it, fR j iiigji 5i:^tJ: 5ftli*ttB^*JV% 

v^Tgfii: ^oTVN^liS5lc^^Tll^ix^ix^fe^ 
[0 0 04] #J;ttf TG (ft) J |£*3V^CI1« 12 1 3 lC 

*3i^T Tgj b&m£tiizffimKte\<^X3:?t&m{B-%fr 

Z> 0 4*>\ RliaT»lwWtfS«*o5#BRB8«**Hi-C^ 
U 3=/&8SfI#£ r gJ tu«Etrv^ Q 

[0 0 0 5] Tb (W) J |£*it*Tfl, 12 14 1:: 

»&*vci*s<&-c, ra^ifiK *#fijfc6vMiftfc*ftK: 

2ofc*VM14oOSS*oa««K«* 

±AIKtt«tr r b ij . fift*[fii^4o^i*«i 

Ufe»#<D^fiRl«*«#S: Tb2j . tt<D2-o<omm 

[0 0 0 6] HIC, TR (#) j IcifcV^H, H15IC 
*5^T TRj i:EttSttfclffl*IC*5^Ta*«S«+^ 
^bi^TV^5^-C. M£»M. «Srf6jfe*v>ll^«)*rfi]l- 
*5VNTBIffi-r6 2ofo^>V^^14oO®^^oap , ^:lgS^§^- 

■««r*ff-C*L, ±TcD2o^®^^#^u^»^(75 
*fifc«*«*«r r r 1 j % ^^{6]0 4otf)ii^^i 
Lfe»^<O^J5£«afff#* T r 2J . &^<0 2o(Dli^ 
Sr#S8L^»fr(0!Sfe«iBK(t»Sr r r 3j tltMt 

[0 0 0 7] L*»L4a«fe, ±?&j||^«rai£i-S^<fe 
ilB«l*i6ttt, Zk&XZ-r. 

40 «^Wcil#aEb4u^«feA5»feU-CU* 5 44roBW 

i^. ms*(D2»:5ca**^ic*3v^-cii#B*±icife 

Wft7-fyu^S:iaBUTV^636»fcft^R, G . B#fei: 
tt**«v*HaH*«r#MIUT*IIIIB«rff oT 

eau ^r^e^, #«ja»«^3iy^(a[B^a»iw-f i 

[0 0 0 8] ^LT, **A**mm*1IRk'i m &1t*>\Z. % ^ 
50 adMAll4^ra¥5- 5 6 4 4 6#^*ICi3V^T«W»4 



(4) 



^2 0 0 1 - 7 8 2 1 1 



eLmmtmxm*M^ lt^* 0 

[0 0 0 91 121 6 It. 2»7C»«*^-^R, G, B3 
m&i>*bt£Z>&7 << '^fi & B a y e r SHBfllTttf* Lfc 
^y-tf^ah*^^^, att»R!¥5-5 6 4 4 6f^ 

skier ufcatff sriBffl Lfca^aua&^i-:/ d y ? 

£&^S±tE2&7C»»*^ 3l*r<3 2*5n»»SHP 

2 Actc**!!, 7a-7clj:WfnR, G, 
2 8 itS-li^lco 
-< * ft (D It V > X -t 2 o CO n — 

[o o i o] ^mm^^^rfSLm-r *> 0 i/^i^e. 

r (m. n) =G (m, n) XR 
b (m, n) =G (m, n) X B 

[0 0 141 H2 3-ttrotS*^2o©ffiM*ifcl£j:6 

-*S#Wlc#tt*#iB*«>ffi«, SBttttA-fri^K 
•HttMRtcaaX^lcJ: 9»K»ix^lftftJtt»«)A« 
wou, 2*«lT*i-ft»ttro|ftftfli»«)(t«ft 

<DA^l^/K *H]tt4MI¥5 - 5 6 4 4 6 *2t«0>tt 
|HHwiSRfe(t#W«#U"</U'-C*>'&. CCDt 

»tJxr«ftVMiif*feJc5ffV>fei:*D, TRGB = 

(2 5 5, 2 5 5. 2 5 5) j tll6fe, fRGB = 



&A£*,R, G, B<3«»7^>#a>A^2S**,mS'J 
*fc2*5c**y 6 a-6 c ^««a&*^e. 
rc*«ft«ftA»**2&5c**y 6 a -6 cCff^ 
*vcv^#tt (-95) «rHl7-Bl9l^t. ^ixb 
OHI^*5V^T, loloOISfcjeillH*S:jB:*U 

fRj rcj rsj tiB«stirv^5iaft*^g3t«s 

KW^Kfe^A^fcisttS fRJ Tgj Tbj <D& 

[0011] ^UT, Z(D2&7Zf£ ] J 6 a~6 c (OK 

fi* 5 #fe*l-K»-tfc2S:7Cn— 7 a -7 c 

J&*?>aj2jSftSa *«— '<X7 4A'f 7 a — 7 c KM*, 
l^il^^r^^t LTJS«O«Brt<0g#«flMf«»£> 
¥«9««rHi*'m»iJ:v^ [212 0-02 2(c#2^n 

20 [ooi2i m*@B8as#B»o**fctt*fl> 

jn*M^r±«*tf, hi 

2<Dmfrn?IJ<D®3?ti« (g»fe«») r 
(m, n) fc5VMitffefifc#b (m. n) IITIESS 
(1) fc^UM** (2) lC»<5V^T»»LT*«>5o r. 
itfe0>a;fc*3i*-C. G (m, n) l*lRli*og#;fia 
A*§\ G (LPF) n%»mm<OttG.!&#<Oi3-'<X7 
4As*tt.* R (LPF) |±SKW*<0*fefi&#0>n-/< 

^tma-*^ b (lpf) ttSKiS*^>*fe«:»<OD 

30 [00131 

(LPF) /G (LPF) • • • (1) 
(LPF) /G (LPF) • • • (2) 

(o, o, o) j -eiijRfe***. >-*«:as<ofi« 
ni£ft£. 

[0 0 15] -eUT. WHI^i-J: 51^ #&S¥5-5 

6 4 4 6tdMl«)OTfcJ:6Rft(l#©fll*^W:, 

O '> ft v n % s « h <o t ■* S w i: *5 -e t * . 
[0 0 161 ft*3. ±«£^ (1) fe5V^ft^: (2) ttT 
(3) <Oi9lC-«{bi-5rti5T*t*o I^^CI-*5 
so V>r, k (m, n) ItM^Oggflt, J (m, n) 
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ttg*«Sft«». K (LPF) n±f&&<D* *>^>o 
/l^ffi, J (LPF) l«*ftOo-/^7^;^Is [0017] 

(m. n) H7i/-^*y ±o^«Eii*^ffi«tt«-e 

k (m, n) = J (m, n) XK 

[0 0 18] 

[0 0 19] i24 l*4#Bf!¥5- 5 6 4 4 6f^ft©» 
6, MEI4B2 3(eipCTi>5o tit, (^Eltc^i- 

ft** 5**fr»-tt, o4 5;jifefi«»«) 

£j* ©jfiKffl" ♦ u JifE p — ' < * y << 9 tt i" 
^^fc** < **ir t * 5 - 1 i ft *) , attir*n*3 

G (LPF) = (4+1 + 4) /3 = 3 
R (LPF) = (1023 + 1023) /2= 1 0 2 3 
r (3) = G (3) XR (LPF) /O (LPF) 
=1X102 3/3=341 
[0 0 2 2] £X±<D£*>\Z. ftffl¥.5-5 6 4 4 6-^1: 

# & v«fe«nttes i^iov^T \z -c 

[0 0 2 3] Z<7?%^li±ia^J: 0 te&M&M&t'tZ'tt 

MzKZfrfzhw, ztt-rz^ km 30 

6*feii«a*«iRft^w--tnjcfflv^fcjxsfi 

[0 0 2 4] 

«#u^/u«rfefi8i-5fefiS»*rtSlllw*3V^T, ±KM 

SiBWtotf^ut, SttRfco4j45M-*3lta* 
i:^*«<ftSr«liti-Si8*Sffl»Jl^t, _hGR*n*>fe 

u-cyuM^ 5 * # it * £ v * is £±&m mm \c x a ± 

fa^J£^fix^<^ n — 7 4 fr9 Htf>*£IESa*/h $ < ft 



(LPF) /J (LPF) • • • (3) 

[0 0 2 0] RGB»fefii»OiBSflr** s l 0 

tf y h (0 — 102 3 0ASK, 0 : Bf , 1 0 2 3:^) 
Tfc-SaffeftltJwfeV^T, — ft5cO»gfttft«*U^/u 
tUG (1) =4, G (3) =1, G (5) =4. R 

(2) =r (4) = i o 2 3 t*zmmmi&ztiitm 

ex (4) -a; (6) oatinij:?) r o) <Dm&m-% 
i^^^m^^i^z t tft , miif^&ojfjzmsfco 

ff#u^/u^it-<T«iSg8^(g:V>ffl[tftor L*t\ Hi" 
[0 0 2 1] 

... (4) 
* • • (5) 

... (6) 

[0025] 

k (DiE^t u^A-SO):*^ $ Sr Zfr h 2 oco£j£#0 
D-^7>f/^II^±(7)iT^t5i: rco 
««lCjCCfc*IIBSft*«»«r**fl[|-*»L, L*»b, 

mm$g.<om&\z-T&\,*w.k ft o B.o±B«*s/h$ *-mtf>h 

$v>liif r i j icifiiMSi ft <5 

[oo2 6] z<D&fR\zghz&jSL#±&.&mn % mn^ 

-<yu k <om-% i"<A^co;*;£ £ £ - ix b 2 o<a&j£#o 
n-/<^7-<^^«l^±<o*-c*iJ3e-f6 title, 

^^^ t tix^tv>fit roj icigv^ift^ t^>"C 
[0027] z<D&®\z&z>&f$,&£.&,mmn* 

r i j ift^^tDT*?^. 
[oo2 8] z<D&fn\ztoz&&&±&»mn* 

kTzmfe<ommto<Dfc»<r>mm\z*si-tz>7fBi&f$.#<D 
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[0 0 2 9] CO*«lC«6feS»4«ail4, 
co " Iwrt? C X ig« * ixfc»«S> Sj Sf <o U 

[0 0 3 0] ^0*W^«6fert#fefilcSfi«tt, 
[0 0 3 1] CO»Wlc«6ft*»*j«JMfett, 

rt*t«** VMS if ±fB*«ffiiw ct 6 ±fa*&fe 

*tt*:/^ Stt»*«fc±«B*J£ftjS#^«#i'^ 

[0 0 3 2] r^)«nicff«»ftiiflt««ufeitrt. £® 
#0>m*i''<A'k zmt>-tzmt)^&b &mz-% i><ox 

faZo 50 
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[0 0 3 3] 

G, BW3JHftOA7-<A'^3a5B a y e v MfcKMi* 
*U i/^Xl £MLTA#L*:ft£ft®&&i-*±f2 2 
&7C«fife*^ (ft**?) , 3ttr<D2#7ng&*^2 

o try h^a*««ft*»-a!«ii-*A/DKSi» (ttfe 

a — 6 ctt-tivejxR, G, B*feS#feKKttfcift, 
tt**ve*vR* G, B^fijaMMMcRttfei-u 

[0 0 3 4] 9ttfelt»©8*iDi £ (i) t 

^Sr»»i"6«»^*y (^»^) , l0li*4«fe 
^ov^-t^^j*feoci— x^7-f /u^«K (LPF) 
^g^fecoa-^^x^^ /u^ffl J (LPF) irOHOM 
(^^ffiD if ( i ) ) tcffilSfc/u-^MWaE* i $riS 

*fflv^T#ife*fe^rt*«-^k (m. n) *4yftU 5E 
I^^^MSfttk (m, n) ta*«R*«#J 
(m. n) t ^b-frT#I»«RGB#l 0 tfy 

[o o 3 s] ^5:^wg!If^^cov^Tgft^•^'5«, 
sft^ixR, g, B«>«K?^^o(t43»s^tt«nn 

^lC22fe7C>^-y 6 a — 6 c &£*t6 B <eUT. 

r02?^7t;^^y 6 a~6 c C0f^1tf^^^cS<5V^T ^ S-® 

ftTcn- '<*y4A>9 7 a — 7 c bffi;*) $ft£> e ^ D 
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V) tffc*. 

[0 0 3 6] z<n£ 9i:RGB^fe^o- '**7 

1 o Kssv^T/u-^iMWMfc i o3B«tea* 5 *ai**t. 

ftltBKl l »c*5V^Tw©3B«Stufc/w— ^ftHtPSEft i 
SrffiV^T#fejSfeOflferi«Sffir#k (m, n) 

PF) k D — / ^^ s 7 W A^tt J (LPF) fcS: 

k (m, n) = J (m, n) x {K ( 

WBfcfclvt, STlW:S*«**tJ (m. n) 3ft5* 
ftftOn-^^A-*® J (LPF) ETF~C*>3a>5 
d^WHrl-SDaflWUf^^yr, ST2li^S«»ri:^ 

fflv^»IB3ft««>^f yT'WD (= (J (LPF) /J 
(m, n) -1) /Dnum) fc|Rl|C't'& * T y ^WiS 
l^fy^ STSttA-^WtiKOTirOJ 

7-fA^fcK (LPF) tS*firoB-/^7^^H 
J (LPF) fc©«fl>*§Si^-^l* i l-g<5V>T 
^f-^fjIR^fclMiD i f (i) ^T-C 

ft«t«*0*ffl«rffJl»lflllf^^y^ ST 5 

iic r i j ianiH-s^-^MWaEKJESf^T 1 ^^ s 
T 6 tt^O/u— -ff/MtSk i MS^v*t*iWI8ft£0>#»] 

i *«v*TlllBBMM*C d (=1+DX (i + 

D ) MK*a*ua («raas«»«*^xy^ st 40 

7) . 

[0 0 3 9] ST8flQfl£b*iJWf^^y^STl«C 

^Tfcot, MM^^r^^D (= (1-J (L 
PF) /J (m, n) ) /Dnum) £St5*-f-<5*x * 
71&m#XTy7. S T 9 tt/u-^MWR i l^lDMtt 

roj *R*1r*mMtx7?7« sTiotttUfto 

a-/<^7-</U^S[K (LPF) tS*ft^°-^^ 
-T^ttJ (LPF) ^OMO^t^dVu-^SiJr 

«^^t«ftf-^e>a«&Kt8»ttD i f so 
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*Cd**rtr«V^T»4jMWflr*k (m, n) 
<**L<5 e TfSsfc (7) l4*HBSMC«ftCd*if«:«V^-C 
£jSJB*«*k (m, n) fc«JM-*fc«>a>3£-C*>a. 
j^^iC^V^T. k (m, n) tt^fctf*«#, J (m, 
n) ItSfttfdEA*. K (LPF) ttt«ftOB-/^ 
J (LPF) tt:S#fi0>e-/<*:7-<A'* 

fig, cdttttnsumft-efcft. 

[0 0 3 7] 

.PF) / J (LPF) } XCd 

• • ■ (7) 

(i) WT^fcS^SA^WWri-SfSdSWW^^tx 

/u-^M^ii: rij «rfln*-t-S/u— :/»J»«*3E 
m*Ty?* ST l 2liw^"^IH»SE» i IcS^v^ 

T^ra^S^^fJRD n u m#OA— ^teSasfffcilfc 
^IM^r^ST 1 OTiELV^WWSJxfca^U: 

(= i -dx (i + D ) **k*£*i& (fflraaa«» 

ST 1 3) . 

[0 0 4 0] kZZV. JtK^: (7) ttTES (8) <D 
£lK&B-i-&Z.t&VZ* LA»t, ±ia*tW3*S«* 
Cdli T i =Dnum- 1 J Ot#*w T j (LPF)/ 

j (m, n) j , r i = o j otti: ri+ (J (LP 

F) /J (m. n) -1) /Dnumj fcSVMl r l - 

(1-J (LPF) /J (m. n) ) /Dnumj 
5<£>T, 4jJft«)o-/<7;^I/^K (LPF) fcg 
jfcfeOe— '<*:7.Y/l^tt J (LPF) 

*tt*U»c*vMiir (o$ 9 Dtf:**ttiUf:fcfrvM3: 
if) TSS*£ (8) tt TK (LPF) J ICifiVMitSr* r>\ 

/hSrMxtf/hSvM*^) Tie*: (8) it tk (lpf) 

XJ (m, n) /J (LPF) J iCittV^lt* t Z Z t \Z 
fefco Wft»v**tr+tttt, OTM^SCd^H^ 

-5»Hrt: r l j t TJ (LPF) /J (m, n) J k<D 
fBJOfeTfc** Cd = 10»*l:f4ail*«a 

^figS^-CibO^ (8) (3) tRUf&ft 
13, Cd = J (LPF) / J (m. n) 
®KJi5a3ft5*»*O»fr-C*>0 Tk (m. n) =K (L 

pf) j b*ziz&»&ffimmtm®\zt£z 0 i%3\*z 

6o HB (a) lij (m, n) (LPF) 

I^B (b) ttj (m. n) (LPF) (DWr&X'h 

[0 04 1] 



(8) 
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k (m, n) = K (LPF) x {J ( m , n ) /J (LPF) 
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[0 0 4 2] ft*5 % IS4ttwOi:5<fc*MB5fta«*Cci 

*2Rltt«tfMtD i f (i) ±fS7n 

[0 0 4 3] wwT, Me#m*w-to 
Bfftftl 0 tr* h«>«*U"<^i: LTG (1) =4, G 
(3) =1, G (5) =4, R (2) — R (4) =10 

¥*-C*ttJi"5tOi:fi£U 0 2X^ (8) t^o 
TaB«*fciStt*RflHH«r (3) *»fctiL*:*g\ 
»T«)A (9) (16) <DmW&'ff? :tl^5 9 

G (LPF) = (4 + 1+4) / 
R (LPF) = (1 023 + 10 
D n u m= 5 

D = (G (LPF) /G (3) - 
= (3/1 - 1) /5 = 0. 4 
i = D n u m— 1=4 
D i f [ i ] =10 0 0 
C d = 1 + 0 . 4X (4+1) = 
r (3) =R (LPF) X { (G 
= 1X { (102 3/3) X3 

[0 0 4 5] fc*5, ^(omM(0^m\-Q\^, M2<oyu 

Lxv^a*, Dn um&WL&mctti,Tmmm± tt^ 

^t6:t^ ^3tiSSS{§-^ J (m, n) *=>u-s<*7 
4**9.] (LPF) *<{>>f*y*Xk LT£S**tffi3£ 
aa»«DSraRi-S2*56LUT (Look UpT 

able) &^a6{fc»;*^y 9 fcin::»*ft<*it5 r £ a* 

fit (i) ^^y^^fcUTMIBSMEWftCdSraR 
-f 4 2^7CLUT (Look UpTable) 

[0046] z<Dnm<DBm-cn, ±^&<oa 

s<*y>(s\'?W.K (LPF) b$:±&.<Du— 

(lpf) b(om&mzm^Tto&to\zms. 

n-^7^U^HVC (Hue Value C 
h r oma) fc^^liHS L (Hue Saturat 
ion Lightness) ^cofeffi. ^g, 9ig£ 
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X C d } 
• • • (8) 

*LT, ±AfBKflHS-r (3) Hn&ON3Z2**flr*U 

i:«TOI$:t6li:iaot, WflfcgU:*-*-*-*:** 
[0 0 4 4] 



3 = 3 

23) /2= 1 0 2 3 
1 ) /D n urn 



(3) /G (LPF) 
} =10 2 3 



) XC 



} 



(9) 
(10) 
(1 1) 

(1 2) 
(1 3) 
(14) 
(1 5) 

(1 6) 



[0 04 7] roS«<0»1»i fcJ:ix 

tf, «-®»0>fef|?*i: LT^J£LT^S&J*#<OlgSg<B 

mm ^ a ±fB*sfe&#<oi&gfiti-g^i *t sash 

g|(^a— /^^^^/U^^K (LPF) Sr^JSJti"^ 2<fc5t; 

&g<SJ (m, n) tattR«n<OfefiR»^*5»t*«B^ 
U^O®g^<75o— j<*7 4&9VL J (LPF) tOJt 
WEUfci«M[ {J (m, n) /} (LPF) } 
40 -fSi:i:t>lc, ±&Mffl&g^»Cd<t ^<7}*S4Ste£± 
ffia— y<^7-</U^«K (LPF) |:**LTWAt5 
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[oo4 8] m^^i:, ±f£gEfc>^£j£#<a&£fs 

J&gMk (m. n) tf±BB— '«*:7-f^MK (LP io 
F) (Dl/-</^P ? ^^<^ilTLt9 Zktttt<* 

w% v n r ic 4 v ^m-r** & a «■ u 

[0 0 4 9] o £ 0 % Efc + 0»#ftOffl«Ttt««Jfc 
Loo»MtflHr«tlH«rfT 9 w *s»rffiT*5 

*saS** J *>*. Sot, ©{ftoffiSl-£bi*££«to> 20 
[0 0 5 0] W±^J:9l^ ;:0>|£16<aj&lfii 

(LPF) -J (LPF) ) <D&tmfe'fZ>bkh\^ 

a«*tittttf*tvMaif>si*itmt«>«* { j (lp 

F) / } (m. n) } lciEv*tt&tt9 J_0_hfBgdS/h £ 30 

ot, »IE{tt*rCD£ SK&lSfeOlRKffik (m, n) fr 
A4ia«*#V^«*lctt:±IB*t*&<*o-C, S0MIjE 

J5f«^®«^k^ai»J LooffiWfl^Tftfeo^ftv^fe 

[00 5 1 ] 4*5, wO*Jfi<7)»tll"C«:±E2»:7ca 
-/^7>f;!/^7a-7cii, ^J£feja»0^*|C«S 
B* "M? * i" 3 Bf 5£<£>teffiF*J <0&gto@5S? l£*3 ft * * 
Jtfefifc»«>««tt^**ft«t*D||5!ZiS«K (LPF) £ 

4ric fc« * ®# 4- * <L> t -t 6 Bf^^ «£S 

(AV) fti?£n-y*;*:7-</i^{tt£: Lt^tTt)P 

[0 0 5 2] HJ£tf>j£lB2. B5i±r«>*W^)SilSo» so 
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^I^f7D-ft-FTfc5)o Bl^l^T. ST 
1 4lWJi7f^S T 1 |C*5V^TjEL< ftV^JR 

[0053] 5 
**t«< ft 0 , MrAttlc&Sitft £©MMMkfc«:ft 9 

KiSfk^Bofc^L-ct, m-r^atfeJtftif^iim* 

[0 0 5 4] W±^«t5tw, Z(Dmm<DMm2\ZXiX 

n) *$Sttfi*fe»C*5lt6JSBOSi*0«a«^o--/< 
^7^/^fiJ (LPF) J:*)fc/jN«*V*»-fr05*, gEfc 

&mm<Og:?t®&®.J (m. n) *xaKg*fe^^^6 
J^g<aii3?<^g^nw<;*:7^/i^M J (LPF) 

60 ^eur, 5 »-ir*^>S**tft« J (m, n) 

^U*©J (LPF) JlOt^t^^CO^^S^^ 
»&lt, o^7>f/^lK (LPF) Tj (m, 
n) / J (LPF) J £3*SL*M£*0£l£jggffik 
(m, n) t L>Ttm3L>fzb Ut^ ^^JlS^r^^T 

S!ftft^^ci3V^TIi^t6Sro^f^t6^<D(S»ffl[■C»JRB 

[0 0 5 5] H^C0^3. (a6ftw<D%^(7?^^ 
fli3 IdJz-Sx^^^^^/^^ 7ftif<D7^7— ®^ 

1 6liF I FO (First In First Ou 

t) **v*$vmfSL£ti* 7u-A^y4j:^iii 

li) , 1 7|i7>< W<y7 7 1 6lC»»$iX^«ft9-< 
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[0 0 5 6] Zit, 1 9li£j££cO¥*SttK (AV) 4 
£#£<D¥*9<fi J (av) fcoSSKl-fcCfc^-^fH 

i &m*-tz&&mvm& (mw^wt) . 2o\t 

fttDm&frzmnmi&i kmwkvhy&mzGm-rz. 
[oo5 7] wzfhmz^x&m'tZo 71/-^^ 

y"—#t*7<<l>"<y~7T 1 6 \z&Fr£tiZ> £. bXZ-?—* 
[0 0 5 8] 07lj:wOi J/i^^ — ^y^-yi/^S 

tti^-^^o Hic„ (^d^*5VNT w^^giij^^^j^iai- 

[0 0 5 9] W^Wkft^V h/uo&tib^felco^TSfcSS 
t5 9 *i\ TIEiS (17) *rfflv>T#Ra^-<^K^rt 
<o#fta»SoS*l8*wT 1 S*K (AV) £#a65 0 

J (m.n) 



[0 0 6 0] 
[fell 

K(AV)»jK(iJ)/n ■ • • (17) 

k-l 

[0 0 6 11 ^ :0?l§gK (AV) £BS<t£L.T 
£&n<Bo®*oSftjS££ roj r i j i:^gu (~ 

fedc^P— /^7-f^*K (PAT) sr&ja-f*. 

20 K (PAT) SrtoS-fS. 

[0 0 6 2] aSW*l-*5»t*(l&OfeJ^»l-*3V> 

4 * - v «r*i\ 

[0 0 6 3] *LT, ^»58RSK1 9ttCO#ft*» 
30 W&ttK (AV) , J (AV) Srffil^T/^— 

^j<n-/^7-{/^fK (PAT) &£?£rJBV^TTfe 
* (18) lcr*±fiKfe<Z)^rti8S«*k (m, n) £ 
±*UB*t5. R5£M*3i>-(\ K (AV) tt±IEi* 
i^-fyK">i^it5^fi, K (PAT) 

[0 0 6 4] 
[«2] 



k(m.n)-K(AV)x 



J (AV) 



^ Dnumj 



+ K(P AT)x 



i + 1 



D n um 
• • (18) 



[0 0 6 5] Ml 0ltr<DH^O^ffi3O^^ig^lH]K 

i 9 <nWtft&7T*i-7 ^x&z 0 (aic^r, 

s t i 5 tiyu-^wwasft i icUEJJBffi r o j £ttA-t a 

fflJHflS*^*^ S T 1 6 te£f£fe£>sjzi$mK (AV) 
i:$jtfe^lJ (AV) k<D^<D^ £ti*/l'-Zf& 
Wi i ^c£^V^T^»T-^/^^^51^$Kfc^mD i 
f (i)"«TT*>S^S*»*WWri-4wt^J:or, i£ so 



7^/, st l 7ttr<^#fi^J8f*f 1 :y^sT l etc 
^JEfr^x^/^, STl 8liwOyw-^«l»aB» i IC* 
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/Iz-^T^T^/ST 1 8 IC:fc^T]Eb^fc£VMl± 

a; (is) icttALTa*tti+***:S«"rs. 
I0066] *bt\ j^aUffii-cfcott, 

[0 0 6 7] /^-y^^^^Si 7^*3^ 

rt^iK (av) fcaaic^-c 

TC^^y 6 a ~6 c-^2»:7Cn— **X>y<i ^SB7 a 

ffi l J: 9 t>5EI-®i«^fl5®K<k*:ia 5 r. k -So 

[0 0 6 8] ttib\ Z.<Onifo<DBm3\Z&\,^X\*s *9 20 
-^y*y 1 8*rRttT'<* — ^y^v^Rl 7^ 

H»ibT«rilbT43**«»aMlJHt* (AND^fc 

J:5lcbTfcJ:v\, a 

ft*o 

[0 0 6 9] rro*Jfi<0»ffl3-ett, RGBit 

TO*«»*n«B*:ffv\ G(M-<a**#-<* 
[0 0 7 0] W^J:?^ i^>*lfiojgll8 3|cj:ix 

(k (av) -j (av) ) vm&-i-*t ki>\C s m& 

(h3^ 2 0 <omfe\Zfc Cft 1 ^T^^LOS^-ftt^* 

(1- (i + 1) /Dnum) (J (m, n) 40 

/} (AV) ) fc*»U 5-0, Stti«<5fl[l^*$n 

3»*#tt«W*±Kfi#:*:ft tt*u**ft vms ^ r o j 
$w&^i;:i3±fagvh$ < *o-c, atjEffi-tosiu: 

£fijcfi,<D«&«k (m, n) £r*£aEi-£ r £ #Tft , b 
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Sitms. »r*«OM«§Mfcfc»Mb 
[0 0 7 1] wCO^ffiCO^|g3ICj:4%tf> * (18) 

m-tz 5 icwjusK 2 0 \z&\,*xtettmmwsti&m 

(5* (18) (D^ifl^l^) t 
$— o<0«Jf3« <* (18) 0*2MR2*) 

{MfcfcwftiMtfc r 1 j t45©-e, *J£e,<offi£ffi* 

bT, T£feWD-X77^;^iK (PAT) k. * 
iX^ffljE««r*ltbfcffl (K (AV) XJ (m, n) / 
J (AV) ) *orao«fc»*r*tfT* 

So 

[0 0 7 2] ZV>mi&<DM1&3\C&tUts *9 — >-*v 

k -t* ffi&<DVm rt OS* fc*3 5 5FJ£4rit»^>«*tt 
0¥i*«K (AV) *fcfcfc-t^¥J$«K 

(AV) £BBffi£ bT^ttjsrartoa*^®*^— ffiffc: 

(PAT) iLT4SU ^»(H3K2 0 

ttmasntjcstisfltitgi « (is) 

3e<B«SHrt^lIf*0¥*MtK (AV) SrttfflU 5 — 
o<D«»Bu:i3 £ ?FJBfe*5>® ° 7j/u*®.k 
bT±IS5!#l 4 Mfca*Ol*wJ|ZfiMlf b < 
»t»D»¥*SfflK (PAT) *rat5OT, 

7 y >u*«*r*J* bT»w«fe<BR£*r*MJ bo 

[0 0 7 3] SMfi0>»tt4. '^^C0^4(C^6 7 
g<5V>r#^^ft-^k (m, n) *&tor*kti> 

fei 0 a (1 9) ^>*5fl* 1 

0. wj3«w:r^b2a«wT/u^yxi.s: % »«^»(t? 

[0 0 7 4] 
[S3] 



50 
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k(m,n) H K(LPF)x^x 



[0 0 7 5] 011 iCio^T. S T 1 9 tefr--? 

M®&& i ictOttlt roj SrftA1-*«]Mfl:*^y:A 
ST 2 0f*£fi£&Oa-/<;*^/U*{tK (LPF) £ 
3t$t&<Da—s<a7 4/],?teJ (LPF) ^O^O^Cf 

s^-^*» i ic*^T«»^-^i'*»fc»R**u 

fcS»fflDif (i) «T-e*>6*»«3&»Sr*W-r4wfc 

aE^SflUf^^y^ ST2 1li:og»lfl«r7f5/ 
T 2 o ic^v^Tgi: WWSixfea^^ftffS^^ 

^IHWSettH*^^^^ ST2 2(i:o^lW 

ZCOSl>— ^»T^f77'ST2 2lw*3^TlEL 
l**^Ml±IB*#«WW*^:y T 2 0 TjE U^fc 

(UK 1 1 III <7>/u— ;T#i31£r*&T LfcB^OA— ^0J^ 
£ft i fcJbEsfc (1 9) »;ittALT**tttt**&!*« 

[0 0 7 6] ^rUTs ^OJ: 5<t*rt"Cfc^tfSI*0« 
[0 0 7 7] OS«3g«|E]8Sl 0f::*5l+*«Jf*fH 

[0 0 7 8] #*5, Z (D$$tig<Dl&m3ZLXfinm<Dmi&4 

rv^a^ Jbsasfc (i 8) (1 9) ^c^ov^T 

JR^ff*^*!) 9*^JwE«S*T*5#. iWDnu 
miSr^ ^ ^ ^ i ItS^t 5 J: 7 I: Lt t i: v\ r 
*UwJ;9, (H]KS«<offl/J>3S!im^**aSOffi3±a*Sr 

[0079] &±<D$m<o&i6\z&\,yxn. 
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^ Dnumj Dnum 

• • • (19) 

mmm* . jpegee^s 
m&T-fEmvkm *¥<o®mbm.&itxi>m&<n 
&&tmt>tiz>zknwi*xi>t£\,\ Hiw, lcd^ 

10 y^7x-^) ^AWA^y^7x^Wlio$ixfc 
[0 0 8 0] *rLT, w±o±T^nt6o^ffi-ei4, £ 

20 ye rm\z.mnztiti%&t:&\b \*xwi,it&z<om*) 

Xt£<. JgCfe**>5VM**|fe*^«[fcWfe7-</U^*«E 

^ 2 lessor #ttSMft * * 5rA/D^(e] 
& 3 -CtV $?*Mfc LfcS— R7 u-J** ^Ii4inl 

[00 8 1] 

^o-/^7^;^fSr^t^o-^7^^¥ 
a— s<xy 4 /i,*m<DWilEm&'i-2 <^5i5 t^^^ii 
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\zmv&£.KtW£5\Z'tZzki>*'C£Z 0 t^ot, ^ 

<7>fg-*§- U-</U t T J£fe^^ft# ^A (Om^r 

[0 0 8 3] BifctOi*«*u^</K^««-CW: 

[0 0 8 4] r<E>3B8IU:<fc*i,tf, JK)MMRtf s * 
s<si<m<D*:£ £&ztib2 o<a£j£$K> a — 7 /u 

ifi v ^ /j: D J.o±fE^/h * Itturi'h $ v Mi £ r l j 
IZiB\HLkt£&wC* ±ER*P<ofefi8:»^it*u-<^i: 

£»mjEmz£zmm*&mj&-rzzkt*-czz. 

ft <D /> ft V n ttRO & ff 5 r. k 1 5 T * £ #J ft d* h * . 
[0 0 8 5] w<o3g9il::*fttf, gE*n<a£ 



24 

i"<A £ <off u-^mKjWc* v ^^icil 
t5:t^n. Sot, Mi'*^<aSi1t£fl:*«i0J 

[0 0 8 6] wCO^^lCinil. **^a»i*5v^-c«^ 

K*ol:^f*it«»i:ositt«tc rij fcftao-e, ^ 

[0 0 8 7] **3, roJ:5 4*W^*5v^r±IBo-^ 

[0 0 8 8] r©»WliJ:ntf. n-z^^^yU^^S 
Loo, li|fc«pWK«#u^/i>0«acTrt:mi**#^» 

[0 0 8 9] i^^ian^ ^teu^ 
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[0 0 9 0] Z<D&m\~£tLtf, ^S^felff^tlT 

7 ^*<S<0*SiEftri>'b<* < ft* ct 9 IC^ ^ 
j£#£>ff # £ ±IS^&£;#<Off l"<A' t Oft 

{gSfl^Dftl^Sl-l-Swt^T'^Se feoT, ^ 

ft V >il5IlHft t> <^ £ -t Z> r £ a* -c # 6 $> 5 * 
[0 0 9 1 ] :l*v£I3JB3Mw, ±fS^(7)^^{t#^ 

[0 0 9 2] o£»?. SNfef ^Sft^-^^^TU 

[0093] zcD&mctntf. #i*^«fatit 

^CfeV^-C, J^fEB*^: l*tl btitigytX* 
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[(ES^ffi^tttft^U 

[0 i ] :^^»IWH l l:i:67^^^f 

[is 2 ] r (D&w<oni&<w&m \<D&®M$m&\~te 

[[gl 3 ] w<OfS93£>IIJg<^fii 1 t-*5tt6#^^^^7 

[®4] z<D&&<Dnife<Dj&mi <Dffim&&&M<n& 

)Vii * 7 ft *f <o 

[s 8 ] ^<n&m<Dnm<w&i& 3 

[@9] roJlljSO»tt3^*5H-5#B!>>f VK^rt 

[010] ^0Rtt<D»fi3 0««fca«lHl»^»f^S: 

[0 11] ro»Wo*tto»tt4 04»Bai«llIBw 

[012] *JE^2*5ca«*^^*5VN-C-«6«J^^ 
V^lbi^TV^B a y e r (^^— ) MI£^J»C <fc ?>l^fe 

[S13] Bayer (-<>f^— ) lEWlCJlSIRft 
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[014] Bayer (^-f*-) IE?IJI:J;5JIft 

[Si 5] Bayer (^-y—) SBWl.fc*Jfffe 

[SI 1 6] 2&7C»«# J ?'KR, G, B3Bfti^4 
6fe:7-f A^frB aye r *BIE?y"CI£ftfLfc# 9 — Iff* 
»K«r8H¥5-5 6 4 4 6«^fllcett 

[017] [21 602*5c^^y (#J8) ft<DW%& 

[[218] 12 1 6CD2&7C^y ft£>St& 

***8 Mtt) £^1"R9!(2TifcSo 
[1219] Ell 602^7c^^ey (WW 

(-») fc^i-RWHTfca, 
[Bl 2 0] El 1 6^2*%o- 



[132 1] @16^2^7Ln-/^7>f/^ (ftffl) 
(0ffl*«*^+R9!igTfc<5. 
[[22 2] H16«)2*5£d-^7-<^ (ffffl) 

^aawt^-rRWia-cfca. 

[122 3] ^ 2 O^WI*SlCi 54fiJ«g 

[(2 2 4 ] 4$(H?¥ 5- 5 6 4 4 6 -»4&«0»IH*ifelC 
[fF*0R9ll 

10 i i/yx , 2 2&7C»<&3S^ (fctfc* 

^) % 3 . 6 a -6 c 2 

3fc5c^*lJ* 7 a — 7c 2&5En— A" * ( p 

> 9 at***) , 

10, 19 «Sc8ft!s]& • 11. 20 

KH@H (#Bffi*»^a, 3l3*¥a, TSM^^ 

ffl**R) , 16 7-fW<y7r (n-/<*:7 
-f/t'^^a) , 1 7 — >"^Sff-^^R (n— 

*:7-r/U*#R) , 18 — l^^U (o— /<j*:7 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



Ul BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




